Properties of the interaction between ketamine and opiate binding sites in vivo and in vitro.
Analgesia induced by ketamine appears to be partially mediated by opiate mechanisms. Not only is its action attenuated by the narcotic antagonist naloxone, but the drug has a weak affinity for, and interacts stereoselectively at, opiate receptors. It also produces a classical narcotic action on the guinea-pig ileum. The present study showed that analgesic doses of the drug in rats yielded concentrations sufficient to interact effectively at opiate binding sites in vivo. A dose-dependent (80-120 mg/kg i.p.) inhibition of the binding of [3H]naloxone was observed in both brain and spinal cord. All regions of the brain (except the cerebellum) were affected, but the reduction was significant in the cortex, hippocampus, thalamus and striatum. Thus, a component of ketamine-induced analgesia could be related to a functional interaction with opiate receptors. Additionally, ketamine may be similar to morphine in its preference for the mu, rather than the delta sub-type of opiate receptors, and thus may promote mu-mediated pharmacological effects. For example, in vitro studies of radioligand binding showed that ketamine and morphine were four times more effective in inhibiting the binding of [3H]dihydromorphine than that of [3H] [D-Ala2, D-Leu5] enkephalin. On the other hand, ketamine also effectively interacted at a component of the sigma opiate/phencyclidine binding sites that appears to be relatively insensitive to morphine. This component may be involved in dysphoria induced by ketamine.